Several attempts have been made to include the electrical phenomena in the general relativity theory by substituting a more general space for the Riemann-space (Weyl, Eddington; the expression for the Riemann tensor as dependent on the electromagnetic tensor suggested in a previous paper of the author' also requires a generalization of geometry). But perhaps this generalization is after all not necessary and it may be possible to include electromagnetism in the general relativity theory without breaking the frame of the Riemann geometry. This note deals with an attempt to work out some consequences of what may be considered as pretty well established relations.
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1. We hold fast to the idea of the previous note that the curvature tensor must be determined by the electromagnetic tensor but instead of putting down an a priori expression we will start with the known energy relation Fij= fki -dkdkj} (1) where Fi1 is the contracted curvature tensor, fij the electromagnetic tensor and dij its dual; this relation does not give the explicit expression for the curvature, it is true, but we will try to obtain from it as much information as possible. Together with equation (1) we have to consider the Maxwell equations fi,j = 0, dilj = 0.
(2) 2. There are two points of view from which the system (1)-(2) can be considered. If we concentrate our attention mainly on the Maxwell equations (2) we may remark that the existence of the relation (1) deprives them of their linearitv: in fact, if we consider the fii as the unknowns and try to introduce them in the second set of the equations (2) we notice that the d's can be expressed through the f's only with the aid of the components of the fundamental tensor gij and since the g's enter in the left part of (1) they depend on the f's so that the second set of (2) is not linear in thef's, or the whole system (1)- (2) is not linear with respect to the electromagnetic tensor. This remark shows that the so-called classical electrodynamics cannot be transferred without alterations into the general relativity theory and that it is only an approximation which is, in some cases, admissible at considerable distances from the regions of intense electromagnetic field where we can neglect the right part of (1) and, therefore, treat (2) independently of (1); the application of "classical electrodynamics" in atomic regions contradicts thus not only experience but also the general relativity theory and it is, therefore, to be hoped that the rigorous solution of the whole system (1)-(2) will lead us toward a theory of atomic processes on the basis of the general relativity theory. From this point of view the elementary singularities of. fields satisfying (1)- (2) seem to be of the greatest interest but the treatment of this system seems to be very difficult just on account of its non-linearity. That is why the second point of view introducing geometrical considerations may be of some use.
3. If we focus our attention on equation (1) 
()
We will discriminate between the skeleton of the antisymmetrical function, which is given bv the two planes, and the function itself, which is given if we give in addition to the skeleton the two numbers X and ,. We consider now a region in each point of which an antisymmetrical function is given; we will say in this case that we have a field and we will call the totality of the skeletons of the functions which constitute the field the skeleton of the field. We can choose the couples i j and k, l in their respective planes in such a way as to make i.j'(h) = 0, j.i'(h) 0, k.l'(h) = 0, l.k'(h) = 0 (where i'(h) denotes the differential of i, etc.) and we will suppose that this choice is made. In connection with the skeleton there can be considered in each point two vectors p = i.divi + j.divj + k.divk + I.divl and q = i. {k'(l).j -'(k).j} + j. { l'(k).i -k'(l).i} + k{i'(j).l ' j'(i).l} + l{ j'(i).k-i'(j).k}*
It can be proved that the necessary and sufficient condition for the possibility of constructing over a skeleton a field which satisfies the Maxwell equations is that the vectors p and q be gradients of scalar functions; and it may be of interest to note that, for a Maxwellian field, the vanishing of the vector q is the necessary and sufficient condition for the possibility of considering the planes of the skeleton as tangent planes of two families of surfaces.2 4. We return now to the equation (1) which we write in vector form -F(x) = 1 {f2(x) -d2(x)}; (6) substituting the expressions (3) we find
This shows that F(x), i.e., the contracted curvature tensor, is a linear vector function of a special kind; geometrically we can say that it has not only four mutually perpendicular invariable directions (as every symmetrical linear vector function) but two (absolutely perpendicular) planes each direction of which is invariable; algebraically we can say that the secular equation formed with the coefficients Fij has two positive and two negative roots all of the same absolute value. These are the conditions imposed on the space by the antisymmetricity of the electromagnetic tensor:
We see that if these conditions are fulfiled the space itself determines a skeleton and we can consider the two vectors p and q which correspond to this skeleton; the fact that the electromagnetic tensor satisfies the Maxwell equations (2) requires now that these vectors be gradients. It can be shown that p is always a gradient; that is a consequence of the Hilbert equations a(FPt -1 MF) /xj which are an immediate consequence of the Bianchi equations (3) of the paper' and, therefore, are satisfied in every Riemann space. As for the condition that q be a gradient it seems, in the contrary, not to be a consequence of the general properties of curved space and to impose, therefore, an additional condition on the space. If this condition is fulfiled an antisymmetrical tensor satisfying the equations (1) and (2) can always be found.
5. In looking for spaces where q is a gradient it is natural, following the idea of Kasner,3 to start with the consideration of a four-dimensional space which can be imbedded in a five-dimensional flat space. This case can be treated in much the same manner as the case of a two-dimensional surface in a three-dimensional space ;4 the curvature conditions are controlled by a linear vector function s(x) which satisfies the Codazzi equation
the Riemann tensor has the same expression in .s as in the simpler case (comp. form. (11) of the paper cited under4); it is easy to see that in the case we are interested in s(x), like F(x), has two pairs of equal roots of the secular equation and the same planes of invariant directions as F(x), and the Codazzi equation has for its consequence the vanishing of both vectors p and q; since the vanishing is a particular case of being a gradient, a Maxwellian field can be extended over the skeleton but it is a very particular case of the general Maxwellian field since both invariants of the electromagnetic tensor are constant throughout the field. The problem to find all the spaces of the type considered in this section is analogous to the problem to find all the Weingarten surfaces of a given type; using the representation with the aid of the generalized stereographical projection5 it can be reduced to the finding of one scalar function of four variables which satisfies three partial differential equations of the second order (not linear).
It seems to be natural to look for further solutiont in the form, of fourdimensional space imbedded in a six-dimensional flat space. 1.' None of the principal directions defined in a previous paper (these PROCEEDINGS, 8, No. 7, p. 198 ) exist ina manifold possessing componen.ts of affine connection (rjik) without a fundamental tensor (gij). In the present paper two types of principal directions are defined in an affineconnected two-space; in the case where the space is Riemannian, by which we understand the existence of a fundamental tensor gij such that {ik rjk, (1.1) it will be shown that these principal directions reduce to the null-directions.
